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ABSTRACT 
 
Taxonomy and Feeding Biology of Net-Winged Midges in Dominica. (May 2012) 
 
Roxanne Ramirez 
Department of Entomology 
Texas A&M University 
 
Research Advisor: Dr. James B. Woolley 
Department of Entomology 
 
One species of net-winged midge, belonging to the family Blephariceridae, is known 
from the island of Dominica. This project involved examining specimens brought back 
from Dominica. We compared the morphology of male and female mouthparts, and we 
concluded that this species expressed sexual dimorphism in their mouthparts. We also 
compared the species to previously reported blepharicerids in the Lesser Antilles to 
determine the possibility of a new species in Dominica. Specimens expressed variation 
in the genitalia and were concluded to belong to the species Paltostoma schineri. Lastly, 
gut contents were analyzed to determine if there are different food sources for adult male 
and female flies. The contents displayed different compositions, but further research is 
required.  
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CHAPTER I 
INTRODUCTION 
 
Blephariceridae are delicate flies belonging to the Order Diptera, Suborder 
Nematocera. This family is known to be present in all continents and islands except 
for Antarctica (Jacobson et al. 2011). Blephariceridae is currently known to have 
about 320 species (Jacobson et al. 2011) belonging to 30 genera (Zhang and 
Lukashevich 2007).Courtney(1998) has reported that Blepharicera Macquart is the 
most widespread genus worldwide. Blepharicerids are considered to be one of the 
most primitive and smallest groups of Diptera families (Lane et al. 1956). These flies 
are naturally limited to their habitat conditions, and therefore, questions regarding 
their distribution history have emerged. Some theories hypothesize that 
Blephariceridae used transatlantic connections between the ancient southern 
continents. Another theory involves Blephariceridae being distributed through use of 
the Bering Land bridge before the northern continent in the tertiary started to 
separate (Jacobson et al. 2011).  
 
Blephariceridae are referred to as net-winged midges due to the distinctive secondary 
venation on their wings. These flies possess very long legs and slender bodies. They 
are uniform in their coloration lacking any bright color patterns. Blephariceridae are 
_______________ 
This thesis follows the style of Annals of the Entomological Society of America. 
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also known to exhibit sexual dimorphism in their mouthparts. This trait allows for 
easy distinction between male and female midges. Female adult mouthparts consist 
of a labrum, a pair of laciniae, a pair of mandibles, a hypopharynx and a labium. 
Most of the female mouthparts have serrated mandibles that allow them to be 
predators and lacerate their prey (Jacobson et al. 2011). Male adult mouthparts are 
made up of the labrum, a pair of laciniae, a hypopharynx and the labium with 
labellum at tip.  
 
Furthermore, the difference in mouthpart size between sexes is also significant. In 
the genus Paltostoma, the genus to which our specimens belong to, male mouthparts 
are about twice the size of the female midge’s mouthparts. The differences can be 
observed in Figures 1 and 2. 
 
 
Fig. 1. Female mouthparts for Paltostoma sp.  
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Fig. 2. Male mouthparts for Paltostoma sp.  
 
 
The difference in the mouthparts implies that adult male and female Blephariceridae 
feed on different sources. Females in the Nearctic species are recorded as feeding on 
other insects, while the food source remains unknown for males and for some 
females that lack mandibles (Hogue 1981). However, Courtney (1998) mentions that 
in the Neartic Blephariceridae, the adults range from being insect predators to 
nectarivorous, based on an assumption that male adults feed on nectar with their long 
proboscis (Courtney 2009). 
 
Net-winged midges inhabit lotic places, which are surrounded by fast-flowing 
waters, in which they spend most of their life cycle. Blephariceridae have a 
specialized larval and pupal morphology; this permits them to colonize over smooth 
rocks in torrential waters (Frutiger and Buergisser 2002). The larvae adaptations 
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include a cephalic division and six suction cups located on the ventral side. These 
ventral suckers help provide Blephariceridae larvae with negative pressure when 
they attach to rocks. The negative pressure gives the blepharicerid larvae sufficient 
strength to withstand fast flowing waters of about 450 cm/s (Frutiger 2002). The 
suckers’ negative pressure also allows them be able to scrape off rocks.  
 
Blephariceridae larvae are recorded as grazers; therefore, they feed on periphyton, 
algae, bacteria and other matter that may be found in the rocks near the fast flowing 
waters. When attached to the rock, the suckers on the ventral side of the larvae attach 
to the rock until the suction disk is flat against the rock. The flattening position gives 
the larvae the opportunity to successfully scrape off any matter from the rocks 
compared to other aquatic organisms (Frutiger 2002).  
 
Dominica, an island nation in the Lesser Antilles, has numerous freshwater streams, 
which provide an ideal habitat for Blephariceridae. Most of the island consists of 
mountainous terrain and primary forest protected in national parks. Even though 
Blephariceridae larvae had previously been found on Dominica, Stone (1966) 
reported that there had never been any findings of adult male net-winged midges, 
and so the species could not be formally described. However, Lakeisha Shaw, a 
TAMU student from the Field and Tropical Biology Study Abroad program on 
Dominica reported finding adult midges in her project on riffle beetles (Shaw 2009).  
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Although Stone (1966) suspected that the species in Dominica is undescribed, we’ve 
been in contact with Dr. Gregory Courtney who has informed us of an unpublished 
manuscript in which it is reported that Paltostoma schineri occurs in Dominica.  He 
has provided us with figures and diagnostic characters for P. schineri along with an 
unpublished identification key to Blephariceridae of the West Indies. 
 
According to Charles L. Hogue (1979), the Neotropical region is one of the areas 
where blepharicerids have been seldom collected. However, he has been responsible 
for most identification in the Neotropical region. Hugh Scott (1915) had already 
stated that the Neotropical region was known to have about five species belonging to 
three genera of Blephariceridae. This conclusion was derived from records found in 
Mexico, Greater and Lesser Antilles, Colombia and Brazil. Nevertheless, in 1979, 
Hogue had expanded this discovery to five genera on his research in Costa Rica 
(Hogue 1979). Moreover, he further described the species of Blephariceridae in 
Colombia with Inez Bedoya Ortiz (1989) and also expanded the description for the 
species found in Cuba with Gabriel G. Garces (1990).  
 
During the study abroad program in Dominica in 2011, my research study involved 
rediscovering the Blephariceridae, finding males, studying the species’ natural 
habitat and behaviors, and comparing their behaviors with others reported for this 
family. After conducting the research in Dominica, high quality specimens of male 
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and female adults along with larvae were collected, preserved in ethanol and brought 
back to TAMU for further examination.  
 
From all the information found on this family, I hypothesize that the midges found in 
Dominica are candidates for an undescribed species. Furthermore, I also hypothesize 
that the male adults will have undeveloped mouthparts compared to the female 
mouthparts. The two hypotheses will be tested by conducting a detailed study of 
adult and larval specimens collected from Dominica. The research objectives are: 
1) To compare the detailed external and internal morphology of the 
mouthparts of the adult flies and test the hypothesis that males and females 
are morphologically different and therefore, that they use different food 
sources. This will help determine whether adult males are capable of feeding. 
The study will consist of observing the mouthparts’ size, coloration and 
structural differences in their morphology.  
2) To compare adult and larval specimens of the net-winged midge from 
Dominica to figures and descriptions provided by Dr. Gregory Courtney to 
determine if it is a species new to science, or if it has already been previously 
described. This study will include comparison of larval structures plus the 
examination of the adult genitalia. Adult genitalia will be dissected in order to be 
observed under a dissecting microscope and compared to descriptions and 
figures. Hogue (1978) specified which structures are important when comparing 
female and male genitalia. Male structures to be examined are: the shape of the 
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apex and shaft of parameters; the shape of the apices located in the aedeagus 
filaments and lastly, the shape of the 9
th
 tergite lobes. Female structures to be 
examined include: the hypogynial valve, spermathecae shape and number, genital 
fork and the overall shape of the genitalia. The larval structures to be examined 
are the shape of the anal division and also whether or not any remnants of a 
pseudopod are located on the VII division.  
3) To compare gut contents of preserved males and females using a compound 
microscope. Gut contents will be examined for any chitinous remains of prey 
items, and we will apply standard biochemical assays for sugar, starches and 
proteins, which will help expand our knowledge in the feeding sources of both 
male and female adults.  
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CHAPTER II 
METHODS 
 
Collection of specimens 
 
Adults 
Blephariceridae adult specimens were collected in Dominica using a ground Malaise trap 
that was set up over the Checkhall River, a fast-flowing stream, located on the 
Springfield Station Commonwealth of Dominica (15.34566° N, 61.36951° W). The 
ground Malaise trap had a container with propylene glycol. The trap was kept at the 
location for a total of five days. The trap was checked every afternoon, and adult net-
winged midges were transferred to 75% ethanol. Adults were also collected by the use of 
aerial nets. A group would go to the stream during dusk hours and capture live 
specimens. The adults captured were also transferred to 75% ethanol. This type of 
collecting was used only for three evenings. Upon arrival to TAMU, all specimens were 
immediately transferred to 95% ethanol. Table 1 lists the places where specimens were 
collected, along with their assigned specimen number.   
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Larvae 
Blephariceridae larvae were also collected in Dominica on rocks located in parts of the 
Checkhall River (15.34566° N, 61.36951° W). They were also collected at Middleham 
Falls (15.2056° N, 61.5049° W). The rocks were chosen specifically in lotic 
environment. The larvae were scraped off the rock by hand and then by using aquarium 
nets, they were captured in the stream. The collecting of larvae lasted three days. The 
larvae collected were transferred to vials containing 75% ethanol then upon arriving to 
TAMU, these were changed to vials with 95% ethanol.  
 
 
Table 1. Collection sites and information on Blephariceridae specimens. 
Site  Trap Method Date Stage/Sex 
Assigned 
Specimen No.   
Checkhall River  sweep net 29.V.2011 Male 11 
  
Ground malaise trap  5.VI.2011 
Female 19 
  
Ground malaise trap  5.VI.2011 
Female 20 
  
Ground malaise trap  5.VI.2011 
Female 21 
  
Ground malaise trap  5.VI.2011 
Female 22 
  
Ground malaise trap  5.VI.2011 
Male 12 
  sweep net 5.VI.2011 Female 4 
  sweep net 5.VI.2011 Female 15 
  sweep net 5.VI.2011 Male 5 
  sweep net 5.VI.2011 Male 7 
  
Ground malaise trap  6.VI. 2011 
Female 13 
  
Ground malaise trap  6.VI. 2011 
Female 14 
  
Ground malaise trap  7.VI.2011 
Female 18 
  sweep net 12.VI.2011 
Female 2 
  
sweep net 12.VI.2011 
Female 6 
  sweep net 12.VI.2011 Female 16 
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Table 1. Continued.  
Site  Trap Method Date Stage/Sex 
Assigned 
Specimen No.   
 Checkhall River sweep net 12.VI.2011 Female 17 
  sweep net 12.VI.2011 Male 1 
  sweep net 12.VI.2011 Male 3 
  sweep net 12.VI.2011 Male 8 
  
sweep net 12.VI.2011 
Male 9 
  
sweep net 12.VI.2011 
Male 10 
  aquarium net 31.V.2011 Larva   
Middleham Falls  aquarium net 29.V.2011 Larva   
 
 
 
Voucher specimens 
Voucher specimens from the project will be deposited in Texas A&M University Insect 
Collection and Archbold Tropical Research and Education Centre at Springfield, 
Dominica. Additional voucher specimens will be sent to the Iowa State University Insect 
Collection. 
 
Photography 
A Leica® MZ16 stereomicroscope, Wild® Makroskop M420 stereomicroscope and 
Olympus® BH2 compound microscope were used to observe and photograph the 
specimens, along with a Zeiss®, AxioCam MRC5 digital camera. The Zeiss® 
AxioVision software was used for taking multiple serially focused images of the 
specimens. The exposures were put together in a photomontage using the Helicon® 
Image software. The pictures were adjusted for brightness, contrast and white balance 
and formatted using Photoshop® CS5, Adobe Lightroom® 3 and Indesign® CS5. 
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Digital images were scaled using a stage micrometer and scale bars were added in 
Photoshop® CS5.  
 
Dissection 
 
Mouthparts 
Female mouthparts were dissected using a .15mm stainless minute pin probes and were 
separated for further individual description. The mouthpart pieces were stored in a well 
slide containing propylene glycol.  Male mouthparts were dissected with the use of fine 
point scissors. They were also separated to describe them individually. The pieces were 
later placed in a well slide with propylene glycol.  
 
Genitalia  
 
Male Genitalia 
The genitalia were dissected using Hogue’s (1989) methods published in his paper on 
Blephariceridae of Colombia. The outer gonostylus was severed at the base and placed 
in the slide by facing the medial surface upward. Then, the cerci, accompanied by the 
inner arms, were broken apart by cutting the epandrial membrane at the base of the cerci. 
The complex was removed and placed in the slide with its dorsal side up. Lastly, the 
mesosomal complex, made up of the gonites, tines and aedeagus, were dislocated from 
the genital capsule by severing the articulations in the gonite arm and condyle located on 
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the margin of the genital capsule and was lifted out. Then, it was placed on the slide with 
dorsal side facing up. Anterior and posterior of each individual part were photographed. 
All dissected parts were placed in propylene glycol in well slides for observation, 
photography and temporary storage. For permanent storage, the genitalia were placed in 
vials containing glycerin. 
 
Female Genitalia 
The genitalia were dissected with the use of a straight .15mm stainless minute pin probe 
and a curved .15mm stainless minute pin probe. A laceration was done on the 8
th
 
abdominal segment to separate the genitalia. The spermathecae were separated using the 
.15mm stainless minute probe. Pictures of the anterior and posterior surfaces were taken. 
The dissected pieces were also placed in well slides containing propylene glycol for 
observation, photography and storage. The final parts were placed for permanent storage 
in genitalia vials with glycerin. 
 
Guts 
The guts for the male and female adults were observed under a Wild® Makroskop M420 
stereomicroscope. Fine point stainless scissors were utilized to cut dorsally between the 
tergum and sternum. Some specimens were cut longitudinally at the ventral side of the 
abdomen. Minute pin probes were used to tease and separate the gut from the abdominal 
tissue.  
 
  13 
CHAPTER III 
RESULTS 
 
Mouthparts 
 
Female 
The mouthparts consist of the labrum, a pair of mandibles, a hypopharynx, a pair of 
laciniae, and the labium, which ends at the labellum. The labrum (Figure 3) shows a very 
broad, sword-like appearance. Coloration varies but it has a very distinct orange-brown 
color. Although it shows some transparency, the end tip is darkened in a triangular 
shape. The mandibles (Figure 4), which are paired structures, have a golden yellow 
coloration and show internal serration. The laciniae (Figure 5) are also paired structures 
that exhibit transparency in appearance. They have a blade-like structure, but lack 
serration. The laciniae have a similar length to the palps. The mandibles as well as the 
laciniae are relatively shorter in size to the labrum. The hypopharynx (Figure 5) is 
significantly serrated along the edges. It has a gold coloration and it is the longest piece 
in the mouth.  
 
The last mouthpart is the labium (Figure 6). Although it is shorter than the hypopharynx, 
the labium serves as a sheath to protect most of the mouthparts, along with the labrum. 
The labium also exhibits two segmentations. The distal segment consists of the labellum. 
The labellum (Figure 6) appears to be very bulbous. For the first segmentation, the 
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coloration is an opaque yellow, but as it reaches the labellum, the coloration changes to 
an opaque brown or in some instances, the coloration can be grey. The labellum is also 
surrounded with numerous setae.  
 
               
  Fig. 3. Labrum of female Paltostoma sp. 
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  Fig. 4. Mandibles of female Paltostoma sp. 
 
 
 
 
Fig. 5. Mouthparts of female Paltostoma sp. Arrow is shown pointing at the             
hypopharynx. Circle encloses one lacinia.  
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Fig. 6. Labium and labellum of female Paltostoma sp. Circled area shows the    
labellum 
 
 
 
Male 
The mouthparts for males include the labrum, a pair of laciniae, a hypopharynx and the 
labium. Unlike females, males lack a set of mandibles. The labrum (Figure 7) is a long, 
slender structure. It has opaque light brown coloration. It is short in size relative to both 
the hypopharynx and the labium. The hypopharynx (Figure 8) is also long and slender. 
The male adults have a group of setae surrounding the tip of the hypopharynx. The 
laciniae (Figure 9) are paired, blade-like structures that are transparent in their 
coloration, but with a small hint of yellow. These structures are the shortest pieces of the 
male mouthparts. The last mouthpart is the labium, which has the labellum at the tip 
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(Figure 10). This mouthpart is very long and slender and it is also the longest part. The 
labium has dark brown coloration along with hints of a lighter brown color. It is covered 
in setae and it also has a medial groove that serves as a sheath for both the hypopharynx 
and the laciniae. The labium is further divided into three segments, the first two 
segments make up the labium. The last segmentation is easily distinguished by a white 
stripe dividing the labellum from the labium.  
 
 
 
 
  Fig. 7. Labrum of male Paltostoma sp. 
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  Fig. 8. Hypopharynx of male Paltostoma sp.  
 
 
 
 
  Fig 9. Lacinia of male Paltostoma sp. 
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  Fig. 10. Labium of male Paltostoma sp.  
 
 
 
Genitalia 
 
Female 
The female genitalia, which can be observed in figure 11, display a yellow, cream 
coloration, with small hints of dark brown around edges.  In this figure, the hypogynial 
valve is seen very distinctly. It is a medial structure located after sternite VIII, and it 
expresses a long medial division, reaching halfway through valve. This valve is spatulate 
in appearance; however, it possesses a pair of arms apically. The coloration in the 
hypogynial valve is beige/yellow with a median dark brown stripe, which gives 
definition to its shape. The genital fork, located below the hypogynial valve, extends 
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halfway through sternite VIII. This darkened structured does not reach the end of this 
abdominal segment. Its brown coloration allows it to be seen in the cream-colored 
sternite. The female blepharicerid also has three, very distinct, spermathecae (Figure 12) 
in which sperm are stored following copulation. They are black and spherical. 
Furthermore, the spermathecae have ducts that are elongated. The apex of the genitalia 
(Figure 11), having grey/brown coloration, encloses in roof-like form although flaps of 
ovipositor are elongated. The posterior side of the genitalia shows numerous, large setae 
in comparison to its anterior side.  
 
 
 
Fig. 11. Female genitalia of Paltostoma sp. Circled area highlights the medial 
division in the hypogynial valve. Arrow points at the genital fork area.  
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  Fig.12. Spermathecae of Paltostoma  sp. Arrow points at the spermathecae. 
  
 
 
Male  
The male genitalia express a darker coloration, in comparison to the female 
Blephariceridae. The genital capsule (Figure 13) is darker in color, almost a black, 
brown coloration can be observed at the very end of this structure. The gonostylus 
(Figure 14) in the genital capsule is dark brown in color and it possesses a conspicuous 
tooth-like structure on its ventral margin. The aedeagus, which is better seen in the 
genital complex (Figures 15 and 16), has a cone-like form. It has a yellow, cream 
coloration. The genital complex, which is located on the posterior side of the genitalia, 
has a similar coloration to the genital capsule; however, the shape differs. The genital 
complex has a heart-like form that protects the inside part of the male genitalia.  
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Fig.13. Genital capsule 
 
 
 
 
Fig.14. Gonostylus. The arrow points at the tooth-like structure.  
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Fig. 15.  Genital complex anterior. 
 
 
 
Fig. 16. Genital complex posterior. The arrow shows the heart-shaped structure. 
  24 
Larvae 
The larvae for this Paltostoma species (figures 17 and 18) showed a dark brown 
pigmentation throughout their body. They also exhibited yellow coloration on their 
pseudopods (structures used for walking). Furthermore, they also displayed the presence 
of suction cups in their ventral side. Each larvae varied in sized; however, they all had a 
total of seven body divisons, including the cephalothorax division. Their last division, 
the anal division, also shows a spatulate form. 
 
 
 
  Fig. 17. Dorsal view of Paltostoma larva. 
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 Fig. 18. Suction cup on ventral side of division VII. Arrows indicate area where
 the pseudopod remnants should be observed.  
 
 
 
Comparison of species 
After the genitalia were dissected, they were compared to the unpublished manuscript 
key and figures of Paltostoma schineri Hogue that was provided by Dr. Courtney in 
Iowa State University. This key showed important characteristics in the genitalia of both 
female and male Blephariceridae. Furthermore, the larvae of P. schineri and our species 
were compared. Tables 2-4 indicate the differences between our specimens and those 
recorded for P. schineri that were observed in males (Table 2), females (Table 3) and 
larvae (Table 4).  
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Table 2. List of differences in the male genitalia.  
 
 
 
Table 3. List of differences in the female genitalia. 
Genitalia Paltostoma schineri (Female) Paltostoma from Dominica 
(Female) 
spermathecae Spherical with short necks and elongated 
ducts 
Spherical, could not distinguish 
the necks, but with elongated 
ducts (Figure 12) 
hypogynial 
valve 
Medial division at the apex is short, 
creating just a small indentation in the 
structure 
Medial division longer, reaching 
halfway through plate (figure 
11) 
genital fork Extending from beginning of sternite 
VIII to the beginning of the last 
abdominal segment 
Extends halfway through 
sternite VIII, does not reach last 
abdominal segment (figure 11)  
apex of 
genitalia 
Elongated with a clear separation of the 
arms on the dorsal (posterior) side 
Dorsal (posterior) arms less 
elongate, without a clear medial 
separation (figure 11)  
Genitalia  Paltostoma schineri (Male) Paltostoma from Dominica 
(Male) 
gonocoxal 
lobe 
Absent  Absent (figure 14)  
gonostylus Conspicuous tooth on its ventral margin Present and does show a 
conspicuous tooth at ventral 
margin (figure 13) 
aedeagus Slender and rounded apically; wider 
basally 
Rounded but wider apically, 
width of base and apex subequal 
(figures 15 and 16) 
genital 
capsule/ 
complex 
Rounded at the end of capsule, extends 
into a square-shaped structure at its base 
Rounded at the end of the 
capsule, but it curves inward 
until it reaches the last 
abdominal segment (almost a 
heart-shaped form) (figures 15 
and 16)  
  27 
Table 4. List of differences in the larvae.  
Larvae Paltostoma schineri Paltostoma from Dominica 
anal division Broadly spatulate Broadly spatulate  
pseudopod on 
VII 
Poorly developed  
No sign of a pseudopod, just a 
small spine/seta found in VII 
(figure 8) 
 
 
 
Gut comparison 
The guts for Blephariceridae adults made up about ¼ of the tissue found in the abdomen. 
The coloration of the gut was creamy white. The gut resembled a thin line reaching from 
the thorax to the end of the abdomen or genitalia. However, in some samples, the gut 
tissue was found torn at the thorax and therefore, some contents could be seen. Initially, 
it was difficult to see the difference between the gut and the muscle found in the 
abdomen due to the material having a similar creamy white coloration.  
 
However, when comparing the tissue patterns, the distinction was easier between the gut 
and the muscle found inside the abdomen. In the females, the gut was longer and slightly 
thicker when compared to the males. This difference in length was because the males 
were relatively smaller in size compared to the female adults. Even though the female 
gut had a bigger surface area, the gut was still wrapped in between muscles and 
unfertilized eggs in some females, making it hard to distinguish at first glance. Figure 19 
shows the picture of a male gut before being extracted from the abdomen.  
  28 
 
  Fig. 19. Male guts before extraction. Circled area shows the gut.  
 
 
 
Gut content comparison  
The gut contents from the male and female adults can be observed in the figures 20-22. 
The female gut (Figures 20 and 21), when dissected, displayed a variation in gut 
contents. Their gut contents were not restricted to a single material. As can be observed 
in the pictures, the gut consisted of curved, hair-like structures along with a dark brown, 
almost maroon, material surrounding it.  
 
The male gut (Figure 22), on the contrary, displayed a single coloration. The picture 
displaying the coloration observed in the male gut shows a transparent yellow-gold color 
throughout the sample. This single color implied that the coloration belonged to the gut 
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tissue. Furthermore, this single coloration suggested the possibility of an empty gut 
sample. However, further testing would be required to see if anything else can be found 
in the male gut.  
 
 
 
 
 Fig. 20. Female gut contents. The arrow points at the setae structures observed in 
 the gut. 
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  Fig. 21. Additional female gut contents. Setae are indicated by the arrow.  
 
 
 
  Fig. 22. Male gut contents   
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CHAPTER IV 
DISCUSSION AND CONCLUSIONS 
 
Discussion 
After having dissected the mouthparts for both males and females, they were measured 
as well as described morphologically in order to note any key differences. The sexual 
dimorphism in the mouthparts was evident when measuring the lengths of the female 
and male mouthparts. Therefore, sexual dimorphism was observed in this Paltostoma 
species as it has been seen in other species within this family. In addition to length 
differences, the males also displayed different mouthpart composition when compared to 
that of the females. Females had a total set of five mouthparts consisting of the labrum, 
the hypopharynx, the pair of mandibles, the pair of laciniae and the labium. However, 
the male adults only had a total set of four mouthparts, consisting of the labrum, the 
hypopharynx, the pair of laciniae and the labium.  
 
The main difference observed when analyzing the mouthparts was the lack of the pair of 
mandibles in the males, which were present in all the females examined. Females have 
been previously been described as predators. They are suspected to feed on smaller 
Diptera found in their habitat. Hogue (1981) had previously stated that females use their 
mandibles to cut through the insect’s exoskeleton and feed on the hemolymph of their 
prey. The male adults’ food resource, however, has been a mystery. Since they lack the 
pair of mandibles as well as any serration in the remaining mouthparts, they are unlikely 
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to be predators. Nevertheless, even if males lack serration in their mouthparts, they still 
appear to have mouthparts that are functional. They show the mode of mouthparts that 
could function in acquiring liquid food, such as nectar in flowers and absorb it. This type 
of feeding hardly requires any serration to penetrate a hard surface. Therefore, the theory 
of males being nectar feeders remains a possibility since this requires sucking 
mouthparts rather than chewing mouthparts as seen in predators.  
 
A way to solve this puzzle was to examine the guts of adult males and females. As 
previously stated, when observing the female gut contents under a slide, it showed 
remains that suggested the possibility of predation. Among the findings were numerous 
remnants of hair or setae-like structures, which could have belonged to their prey. 
Furthermore, the female gut also contained a dark brown substance, which could be 
blood from vertebrates or hemolymph extracted from other Diptera or insects in the area. 
The latter is more likely since it has been recorded previously by Hogue (1981). In 
addition, when examining the Malaise trap samples, a great diversity of insects were 
seen to inhabit this environment.  
 
The gut contents for the male however, lacked this type of variation. As mentioned 
earlier, when the sample of the male guts was observed under the microscope, the result 
was the display of a single coloration. This single coloration indicated the possibility of 
males not feeding. Yet, another theory would be that since their mouthparts appear 
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functional, the specimens that were captured had probably been caught before feeding 
and therefore captured at emergence.  
 
Even though the gut contents of male and female Blephariceridae were observed under a 
microscope, further clarification on the different components will be needed, such as 
bioassays. These were impossible to perform due to the inadequate number of male 
specimens available for the sugar and starch testing. Another solution would be to study 
them in their natural habitat and observe their feeding behavior, which was not possible 
during this study.  
 
In addition to determining if this species displayed sexual dimorphism, as it was seen in 
other species within this family, we also decided to confirm if this Paltostoma species 
was an undescribed species in Dominica. With the help of Dr. Courtney, we compared 
his key for Blephariceridae found and described in Dominica. This key came from an 
unpublished manuscript written by Dr. Hogue. After studying the differences observed 
between our specimens and his material, Dr. Courtney concluded that our species is 
within the known limits of Paltostoma schineri, and that the slight differences were 
anatomical variations. Therefore, our specimens have now been recorded as P.schineri.  
 
Conclusion 
This research increased our knowledge of the species of Paltostoma found in the Lesser 
Antilles region, specifically in Dominica. Even though the species was confirmed to 
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have been previously described, we now have more detailed information regarding their 
sexual dimorphism. The gut content analysis, even though it was limited, provided 
evidence of the different feeding sources for adult midges. This analysis helped explain 
the selection for the different food sources as fitting the different mouthpart 
compositions for males and females. Furthermore, it helped to show the selection in food 
resulting from the sexual dimorphism observed in the adult male and female midges. 
Nevertheless, additional research will be needed to determine the feeding habits of male 
Blephariceridae, including bioassays that test for different food sources and perhaps 
direct observation of feeding of adult males and females.       
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